Somatostatin induced hyperpolarization of septal neurons is not blocked by pertussis toxin.
The coupling of postsynaptic somatostatin receptors to pertussis toxin (PTX) sensitive guanine nucleotide regulatory proteins (G proteins) was investigated in dorsolateral septal nucleus (DLSN) neurons using a submerged brain slice preparation and intracellular recording techniques. Rats were pretreated with PTX i.c.v. and neuronal responsivity to somatostatin and baclofen, a selective GABAB receptor agonist, tested using a submerged brain slice preparation and intracellular recording techniques. In tissue obtained from rats pretreated with PTX (2.5 micrograms) for 2-5 days, somatostatin applied by superfusion (0.1 microM) produced membrane hyperpolarization and decreased the membrane resistance of DLSN neurons. Hyperpolarizing effects of somatostatin persisted in the presence of tetrodotoxin (0.3 microM) blocking synaptic transmission. Current-voltage relations of the somatostatin-induced, PTX-resistant hyperpolarization indicated a reversal potential close to the equilibrium potential for potassium ions. Membrane hyperpolarizations in PTX treated tissue were similar to those recorded in tissue from vehicle control or untreated rats. Hyperpolarizing responses to the selective GABAB receptor agonist baclofen, however, were blocked by the PTX treatment used in the present study. Our findings suggest that the postsynaptic inhibitory effects of somatostatin in the DLSN is not mediated by a somatostatin receptor coupled to PTX-sensitive G proteins. These G proteins, however, appear to be an essential link in the postsynaptic GABAB receptor-mediated response of DLSN neurons.